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(54) COEXTRUDED HEAT-SHRINKABLE POLYETHYLENE FILM 

(57)Abstract: 

PURPOSE: To provide a coextruded heat-shrinkable polyethylene film with shock resistance 
and high tensile elastic modulus. 

CONSTITUTION: Biaxial orientation is carried out for a mean layer consisting of 50-90wt.% 
straight chain low density polyethylene (A) of d=0.900-0.930g/cm3, MI=0.3-5.0g/min, and 10- 
50wt.% cyclic olefin resin (B) being ethylene cyclic olefine randam copolymer consisting of 
ethylene cyclic olefin copolymer and having Tgl50° C, and a coextrusion film made up of an 
innermost and outermost layer consisting of a composition having as a main ingredient straight 
chain low density polyethylene (C) of d=0.900-0.930g/cm3, MI=0.5-0.3g/10min. Under these 
conditions, a film can be obtained having 4000kg/cm2 tensile elastic modulus and 6kg.cm or 
more shock strength. In addition, by executing electron beam cross-linking of 1-10Mrad dosage, 
a film can be manufactured with good heat resistance and wrapping finish. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**#* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In density, 0.900-0.930g/cm 3 and a melt index 0.3-5.0g/50 to 90 weight % of straight- 
chain-shape low density polyethylene for 10 minutes (A), It is an ethylene-annular olefin random 
copolymer which consists of a copolymer of ethylene and cyclic olefin, Glass transition 
temperature contains a layer which consists of 10 to 50 weight % of cyclic olefin system resin 
(B) which is not less than 50 **, . Make into an innermost layer and the outermost layer a layer 
which consists of a constituent in which density considers it as 0.900-0.930g/cm 3 , and a melt 
index uses 0.5~3.0g/straight-chain~shape low density polyethylene for 10 minutes (C) as the 
main ingredients. A polyethylene system heat contraction nature co-extrusion film whose 
modulus of elasticity in tension is more than 4000 kg/ cm 2 . 

[Claim 2]A polyethylene system heat contraction nature co-extrusion film which carried out 
electron beam bridge construction of the polyethylene system heat contraction nature co- 
extrusion film according to claim 1 with a dose of 1 - 10Mrad. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the polyethylene system heat contraction nature 
co-extrusion film excellent in high-speed packaging machine aptitude in more detail about a 
polyethylene system heat contraction nature co-extrusion film. 
[0002] 

[Description of the Prior Art] Although a polyvinyl chloride system film, a polyethylene system 
film, a polypropylene system film, etc. are conventionally known as heat contraction nature 
wrapping, Polyolefin system heat contraction nature films, such as polyethylene and 
polypropylene, are fond in respect of the ease of the disposal treatment after a low price and 
use, etc., and it is used. Especially, a polyethylene system heat contraction nature film attracts 
attention in respect of shock resistance and heat sealing strength being excellent etc., and use 
in many fields is expected. 
[0003] 

[Problem to be solved by the invention]However, when packing with an automatic packer by 
using a polyethylene system heat contraction nature film as wrapping, and package speed is 
comparatively slow, can pack, but. In the recent years which package speed has accelerated 
remarkably, the run trouble which was not generated conventionally and the heat-sealing trouble 
by gap of a cut pitch may occur. High-speed packaging machine aptitude is connected with the 
size of the waist of a film, and the waist of a film is expressed considering the modulus of 
elasticity in tension of the film as an index. It is thought that it is generated weakly [ the waist of 
a wrapping film ] that is, since gap of the run trouble at the time of a high-speed package and a 
cut pitch has the low modulus of elasticity in tension of a wrapping film. Therefore, supply of the 
high wrapping of a modulus of elasticity in tension which has the shock resistance which was 
excellent in the polyethylene system heat contraction nature film, and fitted the high-speed 
package is called for. 

[0004]One side, JP,H2-196832,A, and JP.H5-262899.A has disclosed the heat contraction nature 
film using cyclic olefin system resin. However, the heat contraction nature film indicated to 
JP,H2-196832,A, Although a high elastic modulus is shown, the heat contraction nature film 
which is extremely inferior to a polyethylene system heat contraction nature film in respect of 
shock resistance, and is indicated to JP.H5-262899.A, The modulus of elasticity in tension with a 
glass transition temperature of cyclic olefin system resin high harder [ which is 30 ** or less J is 
not obtained, but is inferior to high-speed packaging machine aptitude. 
[0005] . 

[Means for solving problem]This invention persons reach this invention, as a result of inquiring 
wholeheartedly in quest of the heat contraction nature film which canceled the aforementioned 
fault. Namely, this invention is a characterized by comprising the following ethylene-annular 
olefin random copolymer, Glass transition temperature contains the layer which consists of 10 to 
50 weight % of cyclic olefin system resin (B) which is not less than 50 **, . Make into an 
innermost layer and the outermost layer the layer which consists of a constituent in which 
density considers it as 0.900-0.930g/cm 3 , and a melt index uses 0.5-3.0g/straight-chain-shape 
low density polyethylene for 10 minutes (C) as the main ingredients. What provides the 
polyethylene system heat contraction nature co-extrusion film which carried out electron beam 
bridge construction of the polyethylene system heat contraction nature co-extrusion film whose 
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modulus of elasticity in tension is more than 4000 kg/cm 2 , and this film with the dose of 1 - 
10Mrad. 

density — 0.900-0.930g/cm 3 and a melt index — 0.3-5.0g/50 to 90 weight % of straight-chain- 
shape low density polyethylene for 1 0 minutes (A). 
The copolymer of ethylene and cyclic olefin. 

[0006]Hereafter, this invention is explained in detail. The straight-chain-shape low density 
polyethylene (A) used for this invention, That in which a melt index has 0.3-5.0g/the weighted 
solidity for 10 minutes by 0.900-0.930g[/cm ] 3 in the density at 25 ** is used, That in which 
density has 0.910-0.925g/cm 3 , and a melt index has 0.5-3.0g/the weighted solidity for 10 
minutes more preferably is used. Since a modulus of elasticity in tension falls, the thing of less 
than 0.900 g/cm 3 is not preferred [ density ] undesirably, since low-temperature shrinkage 
characteristics are insufficient, if density exceeds 0.930 g/cm 3 . Since the stability in a stretching 
process will worsen if 5.0g/10 minutes are exceeded undesirably, since a melt index increases 
[ the motor load at the time of melting extrusion ], 0.3g/the thing for less than 10 minutes is not 
preferred. It is preferred that it is one sort chosen from the group which comprises butene-1, 
the pentene 1 , the hexene- 1 , the heptene- 1 , the octene- 1 , and 4-methylpentene- 1 as alpha 
olefin by which copolymerization is carried out to the ethylene of straight-chain-shape low 
density polyethylene, or two sorts or more. 

[0007]The cyclic olefin system resin (B) used by this invention is an ethylene-annular olefin 
random copolymer which consists of a copolymer of ethylene and cyclic olefin, and that not less 
than 50 ** of whose glass transition temperature is not less than 70 ** preferably is used. Since 
a high modulus of elasticity in tension is not obtained as glass transition temperature is less than 
50 **, it is not desirable. 

[0008]The cyclic olefin system resin (B) used by this invention, Usually, the constitutional unit 
derived from ethylene can be used, 52-90-mol%, it is% of the amount of 55-80 mol preferably, 
and 10-48-mol % and the publicly known thing preferably contained in% of the amount of 20-45 
mol can use the constitutional unit derived from cyclic olefin. As cyclic olefin used, for example 
A bicyclo[2.2.1]hept 2-ene derivative, A tetracyclo [4.4.0.1 25 .1 7 10 ]-3-dodecen derivative, 
Hexacyclo [6.6.1. 1 3 - 5 .1 ia13 .0 27 .0 9 U ]-4-heptadecene derivative, An octacyclo 
[8.8.0.1 2 - 9 .1 4J .1 11 - 18 .1 13 - 16 .0 3 - 8 .0 12 - 17 ]-5-docosene derivative, A pentacyclo [6.6.1. 1 3 - 6 .0 2 7 .0 9 - 14 ]- 

4- hexa decene derivative, A heptacydo 5-eicosen derivative, a heptacydo 5-strange eicosen derivative, 
Tricyclo [4.3.0.1 2 5 ] A-3-decene derivative and tricyclo [4.3.0.1 2 5 ]-3-undecene derivative, A 
pentacyclo [6.5.1. 1 3 5 .0 2 7 .0 9 - 13 ]-4-pentadecene derivative, a pentacyclo pentadecadiene 
derivative, and pentacyclo [7.4.0.1 2 5 .1 912 .0 8 13 ]-3-pentadecene derivative, Pentacyclo 
[8.7.0.1.3.6.1 10 - 17 .1 12 - 15 .0 2 - 7 .0 11 - 15 ]-4-eicosen derivative, Nonacyclo 

[10.9.1. 1 4 7 .1 13 - 20 .1 15 - 18 .O 3 - 8 .0 2 - 10 .0 12 - 21 .0 14 - 19 ]-5-pentacosene derivative, Pentacyclo 

[8 4 0 i 2 - 3 1 9 - 12 0 8 - 13 ]-3-hexa decene derivative, A pentacyclo [8.8.0.1 4 - 7 .1 11 - 18 .1 13 - 15 .0 38 0 1217 ]- 

■ ■ hi , nn im 14.21 i 15.1 9 n 2.1 1 n 4.9 n 13 .22 O 15.20-|_ 5 _ 

5- strange eicosen derivative, Nonacyclo [10.10.1.1 .1 .1 .0 U u .u jo 

hexacosene derivative, A 1 ,4-methano 1 ,4,4 a,9a-tetrahydro fluorene derivative, the 1 ,4-methano 1 , 4, 
4a. 5, and 10, a 10a - hexahydroanthracene derivative, cyclopentadiene-acenaphthylene adduct, 
etc. can be illustrated. Cyclic olefin system resin, for example JP.S60-1 68708.A, JP.S61- 
120816A JP,S61-115912,A, It can manufacture by the method indicated to JP.S61-1 15916.A, 
JP.S61-271308A JP.S61 -27221 6,A, JP.S62-252406.A, JP.S62-252407A etc. 
[0009]The mixed amount of the straight-chain-shape low density polyethylene (A) used as one 
ingredient of an intermediate layer in this invention, The mixed amount of the cyclic olefin 
system resin (B) which is 60 to 80 weight % still more preferably, and is preferably used as 
another ingredient 55 to 85weight % 50 to 90weight % is 40 to 20 weight % still more preferably 45 
to 15weight % preferably 50 to 10weight %. Since a modulus of elasticity in tension will fall if the 
mixed amount of straight-chain-shape low density polyethylene (A) exceeds 90 weight % 
undesirably, since transparency, glossiness, and shock resistance fall [ less than 50 weight % ], it 
is not desirable. 

[0010]Other resin, for example, high pressure produced polyethylene, an ethylene-vinylacetate 
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copolymer, an ionomer, a propylene-butene copolymer, etc. can be mixed and used for an 
intermediate layer in the range which does not interfere with the purpose of this invention. 
[001 1]In this invention, the number of intermediate layers does not necessarily need to be one, 
they are carrying out if needed more than two-layer, for example, the purpose of improving 
GASUBARIA nature, and can make the layer which consists of high resin of GASUBARIA nature 
an one more layer intermediate layer. The high target modulus of elasticity in tension is not 
obtained as an intermediate layer's thickness needs to be not less than 30% of the whole and is 
less than 30%. 

[0012]The straight-chain-shape low density polyethylene (C) used for the innermost layer and 
the outermost layer of this invention, That in which density has 0.900-0.930g/cm and a melt 
index has 0.5-3.0g/the weighted solidity for 10 minutes is used, That in which density has 0.910- 
0.925g/cm 3 , and a melt index has 0.8-2.0g/the weighted solidity for 10 minutes more preferably 
is used. Since transparency and glossiness will fall if 0.930 g/cm 3 is exceeded undesirably, since 
density falls [ the thing of less than 0.900 g/cm 3 / slide nature ], it is not desirable. Since heat 
sealing strength will fall if 3.0g/10 minutes are exceeded undesirably, since a melt index falls 
[ transparency and glossiness ], 0.5g/the thing for less than 10 minutes is not preferred. 
Straight-chain-shape low density polyethylene (C) may be the same as the straight-chain-shape 
low density polyethylene (A) used for an intermediate layer. 

[0013]As for the thickness of the innermost layer which comprises straight-chain-shape low 
density polyethylene (C), and the outermost layer, it is preferred that it is at least 1 micrometers 
or more, respectively, and also is not less than 2 micrometers. Since transparency, glossiness, 
and heat sealing strength fall that the thickness of an innermost layer and the outermost layer is 
less than 1 micrometer, it is not desirable. 

[0014]It is a range which does not interfere with the purpose of this invention in an innermost 
layer and the outermost layer, and an ethylene-vinylacetate copolymer, an ethylene-alpha olefin 
copolymer, a propylene-butene copolymer, an ionomer, polybutene, etc. can be used, for 
example. In addition, it is effective, when it can be used suitably the that additive agents, such as 
lubricant, an antiblocking agent, a spray for preventing static electricity, and an antifogger, make 
each effective operation provide by hope purpose and adds especially to an innermost layer and 
the outermost layer. 

[0015]ln this invention, the polyethylene system heat contraction nature co-extrusion film which 
carried out electron beam bridge construction with the dose of 3 - 7Mrad preferably is provided 
further one to 10 Mrad. Since heat-resistant improvement is not obtained as a dose is less than 
1 Mrad, if 10Mrad is exceeded undesirably, since heat-sealing nature falls, it is not desirable. In 
order that heat resistance of the polyethylene system heat contraction nature co-extrusion film 
over which the bridge was constructed on such conditions may improve, the contraction tunnel 
temperature at the time of a shrink package can be set up highly, and a beautiful package result 
is obtained. Therefore, it is suitable when, carrying out the shrink package of the packed body of 
complicated form, such as a bottle of cosmetics, beautiful for example. 
[0016]Next, the manufacturing method of the film of this invention is shown. Although the 
method of manufacturing the oriented film of this invention using the aforementioned resin can 
be performed by a publicly known method, it mentions the case of three-layer lamination annular 
film production extension as an example hereafter, and explains it concretely. First, 
aforementioned straight-chain-shape low density polyethylene (A) and cyclic olefin system resin 
(B) are comprised. So that it may become an intermediate layer about a mixed composition and 
may become an innermost layer and the outermost layer about straight-chain-shape low density 
polyethylene (C), Melt kneading is carried out by three sets of extrusion machines, respectively, 
without co-extruding and extending from a three-layer annular die to annular, quenching 
solidification is once carried out and a tube shape unstretched film is produced. 
[001 7]A tubular stretching device as the obtained tube shape unstretched film shown by drawing 
IJs supplied, 10 ** of simultaneous biaxial orientation is made for below the temperature 
requirement in which advanced orientation is possible, for example, the melting point of 
intermediate layer resin, to start [ below the melting point ] by expansion extension with the 
application of gas pressure inside a tube at a temperature lower than 15 degrees preferably, 
draw magnification is not necessarily in every direction — in every direction, in order to acquire 
outstanding physical properties, such as intensity and contraction, although I hope that it is not 
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the same — it is preferably suitable for any direction to extend to 3 or more times still more 
preferably 2.5 or more times more than twice. Annealing of the film taken out from the stretching 
device can be carried out by hope, and it can control the natural contraction under preservation 
with this annealing. 

[001 8] As a crosslinking method, after producing a tube shape unstretched film, it irradiates with 
an electron beam with the dose of 1 - 10Mrad from both sides of a tube with an electron beam 
irradiation device. Then, tube extension can be performed by the same method as the above, and 
the polyethylene system heat contraction nature co-extrusion film over which the bridge was 
constructed can be obtained. 
[0019] 
[Dra wing 1 ] 
[0020] 

[Working example] Hereafter, although an working example explains this invention concretely, this 

invention is not limited to these working examples. Each physical-properties measurement shown 

in this example was based on the following methods. 

** It measured by Hayes JIS-K6714. 

** Gross (60 degrees) 

It measured by JIS-Z8741 . 

** It measured by modulus-of-elasticity-in-tension JIS-K7127. 
** It measured by impact strength JIS-P8134. 

** With the automatic packer made from high-speed Packaging-machine-aptitude TOKIWA 
Industry (form PW-R2, pillow packaging machine), cup ramen noodles were packed at 1 50-piece 
the speed for /(a part for about 36-m/), and the type of packing was observed. 
[0021] Working-example 1 density considers it as 0.920g/cm 3 , and a melt index makes 
1.0g/straight-chain-shape low density polyethylene for 10 minutes an internal layer and an outer 
layer, 85 weight % of same straight-chain-shape low density polyethylene and glass transition 
point as an internal layer and an outer layer make an intermediate layer the mixed composition of 
15 weight % of cyclic olefin copolymers (Mitsui petrochemical incorporated company make, 
APL6509) which are 80 **, Melt kneading was carried out at 1 70 ** - 240 ** by three sets of 
extrusion machines, respectively, the thickness ratio of each layer set up the extrusion outlet of 
each extrusion machine so that it might be set to internal-layer:intermediate-layer:outer layer 
=1:5:1, and it co-extruded downward from the three-layer annular die kept at 240 **. Sliding the 
outside surface of the cylindrical cooling mandrel in which, as for the inside, cooling water 
circulates through formed 3 lamination tube, by letting a tank pass, the outside was cooled and 
taken over and obtained the unstretched film (75 mm in diameter, and 320 micrometers in 
thickness). This tube shape unstretched film was led to the tubular biaxial-stretching equipment 
shown in drawing 1, it extended in all directions [ 4 times as many / each ] at 90-1 10 **, and the 
polyethylene system heat contraction nature co-extrusion film about 20 micrometers thick was 
obtained. Subsequently, after processing this oriented film for 10 seconds by a 75 ** hot wind 
with tube annealing equipment, it cooled, folded up and rolled round to the room temperature. 
The stability under extension is good, and there is also neither up-and-down motion of an 
extending point nor rocking of an extension tube, and uneven extension states, such as necking, 
were not observed, either. It excels in transparency and glossiness and the obtained oriented film 
has a high modulus of elasticity in tension and impact strength, as shown in Table 1, and the 
package evaluation by a pillow packaging machine does not have a run trouble and a heat-sealing 
trouble, either, and it has good high-speed packaging machine aptitude. 
[0022]an intermediate layer's mixture ratio in the working-example 2 working example 1 
straight-chain-shape low-density-polyethylene: — 55 weight % and cyclic olefin copolymer: — it 
changed to 45weight %, and also the polyethylene system heat contraction nature co-extrusion 
film was produced by the same raw material formula and method as the working example 1. It 
excels in transparency and glossiness and the obtained oriented film has a high modulus of 
elasticity in tension and impact strength, as shown in Table 1. 

A run trouble and a heat-sealing trouble do not have the package evaluation by a pillow 
packaging machine, either, and it has good high-speed packaging machine aptitude. 

[0023]Working-example 3 density considers it as 0.920g/cm 3 , and a melt index makes 
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1 .Og/straight-chain-shape low density polyethylene for 10 minutes an internal layer and an outer 
layer, In 0.916g/cm 3 and a melt index, density makes an intermediate layer the mixed 
composition of 30 weight % of cyclic olefin copolymers (made by Mitsui petrochemical 
incorporated company) whose 70 weight % of straight-chain-shape low density polyethylene and 
glass transition point for 1.2g/10 minutes are 80 **, The polyethylene system heat contraction 
nature co-extrusion film was produced by the same method as the working example 1. It excels 
in transparency and glossiness and the obtained oriented film has a high modulus of elasticity in 
tension and impact strength, as shown in Table 1. 

A run trouble and a heat-sealing trouble do not have the package evaluation by a pillow 
packaging machine, either, and it has good high-speed packaging machine aptitude. 

[0024]Crosslinking treatment was performed for the unstretched film with a thickness of 320 
micrometers obtained in working-example 4 working example 3 in dose 5Mrad using the electron 
beam irradiation device (made by the Nissin high voltage company). Subsequently, the 
polyethylene system heat contraction nature co-extrusion film was produced for this tube shape 
unstretched film by the same method as the working example 1. It excels in transparency and 
glossiness and the obtained oriented film has a high modulus of elasticity in tension and impact 
strength, as shown in Table 1. 

A run trouble and a heat-sealing trouble do not have the package evaluation by a pillow 
packaging machine, either, and it has good high-speed packaging machine aptitude. 
Even if it makes temperature setting of a contraction tunnel high for the improvement in heat- 
resistant by crosslinking treatment, it is hard to burn a film (the white blush mark or YABURE by 
melting), and a beautiful package result is obtained. 

[0025]As shown in the comparative example 1 table 1 , density considers it as 0.920g/cm 3 , and a 
melt index makes 1 .Og/straight-chain-shape low density polyethylene for 10 minutes an internal 
layer and an outer layer, The same straight-chain-shape low density polyethylene as an internal 
layer and an outer layer: The polyethylene system heat contraction nature co-extrusion film was 
produced by the same method as the working example 1 by making 100 weight % into an 
intermediate layer. The obtained oriented film has the transparency, the glossiness, and impact 
strength which were excellent as shown in Table 1 . 

Although package speed had good packaging machine aptitude in a part (a part for about 1 2-m/) 
for 50-piece/, the package evaluation by a pillow packaging machine, When package speed was 
gathered to a part (a part for about 36-m/) for 1 50-piece/, since the modulus of elasticity in 
tension was low, the run trouble by meandering of a film and the heat-sealing trouble by gap of a 
cut pitch occurred frequently. 

[0026]Comparative example 2 density considers it as 0.920g/cm 3 , and a melt index uses 
1 .Og/straight-chain-shape low density polyethylene for 10 minutes as a surface layer, 40 weight 
% of same straight-chain-shape low density polyethylene and glass transition point as a surface 
layer produced the heat contraction nature co-extrusion film by the same method as the working 
example 1 by making into an intermediate layer the mixed composition of 60 weight % of cyclic 
olefin copolymers (made by Mitsui petrochemical incorporated company) which are 80 **. 
Although it had packaging machine aptitude also with a modulus of elasticity in tension high [ the 
obtained oriented film ] as shown in Table 1, and good package evaluation by a pillow packaging 
machine, it is inferior to transparency and glossiness, and impact strength is remarkably inferior. 
[0027] 
[Table 1] 
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[0028] 

[Effect of the Invention] [Effect of the Invention]. An innermost layer and the outermost layer 
compare with the conventional polyethylene system heat contraction nature film, and the book 
with which straight-chain-shape low-density-polyethylene system resin and an intermediate 
layer consist of straight-chain-shape low-density-polyethylene system resin and cyclic olefin 
system resin of a specific ratio is [ the film of ** ] high ********. 

It was ****(ing) and the package with a high-speed automatic packer was also excellent in high- 
speed packaging machine aptitude without a run trouble, the heat-sealing trouble by gap of a cut 
pitch, etc. 

Since heat resistance improves, the film which carried out electron beam bridge construction is 
preferred when carrying out the shrink package of the complicated-shaped packed body 
beautiful especially. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an outline sectional view of the tubular biaxial-stretching equipment used in the 
working example. 

[Explanations of letters or numerals] 

1 Unstretched film 

2 Low-speed nip roll 

3 High-speed nip roll 

4 Remaining-heat machine 

5 Main heater 

6 Cooling air ring 

7 Folding roll group 



[Translation done.] 
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